MicroRNAs (miRNAs) were originally identified in 1993, when a non-coding small RNA gene, lin-4, has been discovered in a genetic screen utilized to find out genes controlling developmental timing of the nematode, Caenorhabditis elegans larvae [1, 2] . Findings about lin-4 and other newly discovered small non-coding RNAs having the capacity to alter gene expression post-transcriptionally in a variety of species including mammalians, put forward miRNAs, which, are endogenously synthesized, approximately 22 nucleotide-long, single stranded and non-coding RNAs, as indispensable components of noncoding genome [3] [4] [5] [6] . Since their discovery, hundreds of miRNAs have been shown to play essential roles through modulating expression of their validated targets in several biological events both in physiological and pathological conditions [7-9] and they are estimated to regulate the expression of at least 60% of human genes [10] .
MiRNAs have become a very popular subject in cancer research field, since Calin et al. showed the association between miRNAs and cancer for the first time as a result of identifying miR-15-a and miR-16-1 as localized on a chromosomal region, which is frequently deleted in B-cell chronic lymphocytic leukemia cases [11] . Since then, remarkable achievements have been accomplished concerning miRNAs and their involvement in pathogenesis of distinct cancer types. They has been shown to have either oncogenic or tumor suppressor potential. Recently, among many others, miR-125b, miR-221/222, miR-21, miR-27a and miR-106a are implicated as key oncogenic miRNAs associated with tumorigenesis [12] . Besides, miR-145, miR-34c, and let-7c are known as the most known tumor suppressor miRNAs in carcinogenesis. In addition to their oncogenic and tumor suppressor potencies, miRNAs are reported to be associated with tumor progression and metastasis. Although functions of miRNAs in these processes still remain to be resolved, in distinct cancers, certain miRNAs such as let7c, miR-21, miRr-34a, miR-145 and miR-205 have been implicated as significant effectors in cell migration and metastatic pathways [13] [14] [15] [16] [17] .
Furthermore, due to several advantages such as not being complex, having no posttranscriptional modification, easy detection of expressional changes, having tissue, body fluid specific profile, being highly conserved amongst human and other model organisms, and their high stability, mature miRNAs are among the ideal candidate biomarkers for characterization of physio-pathological conditions including cancer prognosis. For instance, recently miR-221 in hepatocellular carcinoma has been demonstrated to be associated with prognosis. Moreover, in the same study, increased miR-221 level has been reported to be correlated with tumor size, cirrhosis, tumor stage and poor prognosis [18] . In a different study, high level of miR-181a expression was found to be associated with poor prognosis in astrocytoma and miR-181b has been proposed as a biomarker to differentiate high-grade glioblastomas from low-grade tumors [19] . Besides, Wang et al. demonstrated that levels of miR-21, miR-106a and miR-155 levels are elevated and those of miR-126, miR-199a and miR-335 are reduced in serum and tissue samples of breast cancer patients with regard to healthy controls [20] . In prostate cancer, miR-26a, miR-195 and let-7i levels in serum were found to be higher in cancer patients compared to benign prostate hyperplasia patients. In another study deregulation of three miRNAs, miR-93, miR-106a and miR-24 in serum samples of in early stage prostate cancer patients compared to healthy controls [21] .
Furthermore, knowing the fact that altered miRNA levels are observed in various tumor types and their specific deregulation pattern in distinct tumors make miRNAs come forward as putative therapeutic targets and diagnostic markers. For example, in pancreatic ductal adenocarcinoma cases, in which high levels of miR-21 has been observed, anti-miR-21 treatment resulted in inhibition of proliferation of human pancreatic ductal adenocarcinoma derived cell lines through induction of apoptosis. In addition, chemotherapeutics in combination with anti-miR-21 treatment are suggested to reduce the tumor size [22] . Now, after discovery of more than 2500 identified mature miRNAs in Homo sapiens [23] , miRNA expression profiling remains very crucial for understanding the underlying mechanisms of cancer initiation, progression, invasion or metastasis and developing novel and promising therapeutic applications against cancer. Meanwhile, further studies elucidating miRNAs' mechanisms of action are necessary to shed light on how miRNAs function in cancer pathogenesis and to overcome the putative challenges like side effects and problems in delivery to their right targets.
